Two hundred and four patients with reflux oesophagitis and hiatal hernia were operated on by a modified Allison's technique and followed up for one to 10 years. To avoid surgical bias, the clinical and radiological findings were assessed by the co-author, a radiologist. Ages, type of hernia, symptoms, coexisting pathology, and operative technique are described. The late follow-up includes an assessment of patients' opinions of their operation and residual symptoms and a review of the radiological findings. The management of 25 patients with fibrous strictures is described. Factors preventing reflux are discussed. Current operative procedures for reflux oesophagitis are reviewed. In this series of 204 cases, five patients, that is 2 5%, were surgical failures. They were all dissatisfied with their operation and their symptoms had not improved; radiologically three of them showed reflux or an irreducible hiatal hernia. This failure rate is not considered unreasonable and the modified Allison's procedure is therefore recommended for patients with reflux oesophagitis.
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There is still a wide divergence of opinion about the management of hiatal hernia and gastrooesophageal reflux. A variety of operations have been devised and discarded and there is still no standard procedure. Allison's (1951) operation was the first to be based on sound physiological principles, and one of us (E.H.) has been using a modified Allison's procedure for nearly 20 years.
CLINICAL MATERIAL
In order to evaluate this treatment we decided to review all hiatal hernia cases which were operated on by one of us (E.H.) between 1959 and 1969 with a follow-up period of one to 10 years (Table I ). In all, there were 232 patients with three postoperative deaths (two from pulmonary emboli and one from uraemia).
Fourteen died at home of causes not connected with their operation and 11 could not be traced or refused to attend for follow-up.
Most surgeons review their own results, and to avoid bias, in this series all patients were assessed both clinically and radiologically by the co-author (M.C.S.), a radiologist. (Table II) . Over twothirds of the men did heavy work. TYPE OF HERNIA In this series, sliding hiatal herniae were by far the commonest (185) ( Table III) . There were six paraoesophageal herniae, all of which at operation were found to be of a mixed type with the cardia above the diaphragm. Of the six recurrent herniae, four had previously been repaired through the abdomen by general surgeons and the other two by the 379 author (E.H.) through a thoracic incision. Severe symptoms of reflux oesophagitis requiring surgery may also be present without a demonstrable hernia (Hiebert and Belsey, 1961) ; this occurred in seven patients. SYMPTOMS Patients with sliding and paraoesophageal herniae complained of symptoms of reflux oesophagitis (Table IV) . The most frequent symptoms were retrosternal or epigastric pain (117) and acid regurgitation (102) . Symptoms were often aggravated by change of posture (93). Sickness or vomiting were present in 70 patients. Sixty-five complained of dysphagia and of these, 25 had a fibrous stricture. Fifty-six patients complained of heartburn, 49 of indigestion, and 30 lost weight. Haematemesis occurred in 18 patients and was usually mild. Other symptoms were-dyspnoea in eight, pain between the shoulders in eight, and melaena in two cases. Preoperative anaemia was present in 17 patients (Table V) . Windsor and Collis (1967) stated that anaemia occurred three times as often in paraoesophageal herniae as in the sliding variety. In our patients with anaemia, one had a paraoesophageal hernia and 16 had herniae of the sliding variety.
Two of the paraoesophageal herniae were admitted with acute obstructive symptoms and were operated on after the acute stage had subsided. These herniae should be repaired, even if symptom free, because of the danger of strangulation (Hoffman, 1968 herniae. Casten, Bernhang, Nach, and Spinzia (1963) stated that duodenal ulceration was present in 50% of their patients with symptomatic hiatal herniae. Brain (1966), however, found an incidence of only 4-2%, and Collis (1970) had an incidence below 6-5%. In our series the preoperative barium meal showed only one patient with a duodenal ulcer although six others stated that they had had peptic ulceration in the past. Twelve patients had a blood pressure of 200/110 mmHg or over. Eighteen patients had chronic bronchitis and four suffered from ischaemic heart disease. Severe kyphoscoliosis was present in four cases.
Some patients had had previous surgical treatment (Table VI) .
OPERATIVE TECHNIQUE
Preoperative oesophagoscopy was carried out in all cases to assess the degree of oesophagitis and to exclude other pathology.
A modified Allison's repair was performed on all patients. The chest was opened through the seventh interspace. Early in the series two to three intercostal nerves were divided to prevent post. operative pain, but this was abandoned because of troublesome numbness and bulging of the left epigastrium.
The oesophagus was mobilized up to the inferior pulmonary vein or higher to prevent tension after reduction of the cardia below the diaphragm. Care was taken not to divide any vagal fibres during dissection of the oesophagus because vagal damage was thought to be the cause of transient diarrhoea in three of our patients.
A finger of the left hand was passed through a short diaphragmatic incision and through the hiatus into the hernial sac. The sac was not divided, as in Allison's repair, but was left intact and a purse string suture was put around its periphery close to but not including the oesophagus. The purse string suture and a tape around the oesophagus were then reduced below the diaphragm.
The purse string was then tied and stitched to the undersurface of the diaphragm. Two or three interrupted stitches were usually added to reinforce the fixation of the sac to the diaphragm.
After the limbs of the right crus were dissected, the diaphragmatic reflection of the pericardium was mobilized. The first retro-oesophageal suture approximating the limbs of the crus included a good bite of the tendinous diaphragm medially.
In closing the diaphragmatic incision care was taken to include both the pleural and peritoneal layers. The object of this was to prevent herniation and strangulation of the stomach through the diaphragmatic incision, as described by Effier (1965).
Allison's technique was followed except for two modifications. First, the sac was preserved and fixed to the diaphragm with a purse string, because we believe that this is a more secure method of fixation of the cardia below the diaphragm. Secondly, in our opinion the inclusion of the tendinous portion of the diaphragm in the first retro-oesophageal suture plays an important part in preventing recurrence.
POSTOPERATIVE COMPLICATIONS
The most frequent postoperative complication was pulmonary embolism which occurred in 12 of our patients. In recent years all patients except the elderly have been given anticoagulants from the fourth postoperative day, although their value in preventing and treating postoperative thrombosis and embolism remains controversial.
Persistent gastric dilatation was present in three patients. One of these had a past history of pyloric stenosis; in the other two no obvious pathology could be found. One of these had such severe dilatation that laparotomy became necessary. Nothing abnormal was found, but the dilatation persisted in spite of a gastroenterostomy. The patient's condition improved only after large doses of potassium, although the serum electrolytes were within normal limits.
Two patients had erythema due to anticoagulants, and two developed auricular fibrillation. In another case the thoracotomy incision broke down and the wound had to be resutured.
Incisional pain is a well-recognized complication of low thoracic incisions. It occurred in 26 of our patients but was usually of a transient nature. In two patients it was severe enough to require intercostal neurectomy.
LATE FOLLOW-UP
All patients attended personally for follow-up. They were asked how satisfied they were with their operation and were questioned about any symptoms. A barium meal was done and was compared with the pre-and postoperative barium films. We did not do special studies such as intraluminal pressure and pH recordings. PATIENTS' ASSESSMENT Of the 204 patients, 155
(75 9%) were completely satisfied, 37 (18-1 %) were partially satisfied, and 12 (59%) were dissatisfied with their operation (Table VII) . The proportion of those completely satisfied and partially satisfied was similar in both sexes; there were, however, relatively more dissatisfied women than men. (Moffat and Berkas, 1965) . This was observed in three patients who developed a severe oesophagitis following a Billroth I gastrectomy.
All 22 patients who had reflux or herniation developed it either immediately postoperatively or during the first two years.
In 15 patients there was delayed passage of barium at the lower end of the oesophagus (Table   X) . In four this was due to a residual stricture. In 11 cases there was spasm and incoordination of the oesophageal wall. This has been ascribed to reflux oesophagitis by Olsen and Schlegel (1965) , but in our cases reflux could be demonstrated in only two patients. Of the remaining nine, abnormal peristalsis in three patients was thought to be due to low oesophageal diverticula and in the other six no pathology was found although the hiatal repair might have been too tight.
Of the nine diverticula, seven were oesophageal and two gastric. The oesophageal diverticula were small and found just above the diaphragm. Seven patients had partial torsion of the stomach; three of these had originally had large paraoesophageal herniae. Peptic ulceration was rare at follow-up; only one patient had a gastric ulcer and one a duodenal, although postoperatively peptic ulceration was seen in seven patients.
Billroth I gastrectomy is not uncommonly associated with reflux oesophagitis (Windsor, 1964) . Three of our patients had already had a Billroth I gastrectomy. In two of these, reflux symptoms appeared in the early postoperative period. One had a prolonged dilatation of the gastric remnant postoperatively, which may have facilitated reflux of bile previously described by Toye and Williams (1965) .
STRICTURES
Patients with a hiatal hernia and a fibrous stricture present a difficult problem. Twenty-five (12-3%) of the 204 patients had a tight fibrous stricture secondary to reflux oesophagitis (Table  XI) . They all complained of severe dysphagia; 10 found it difficult even to drink. In 10 the stricture was at mid-oesophageal level, in three between 25 and 28 cm from the lower teeth, and in seven between 32 and 35 cm. They all needed preoperative dilatations: in 16 one dilatation was enough, while the remaining nine required two or more dilatations. Results with dilatation and repair are better if the stricture is in the lower oesophagus. The stricture was situated at mid-oesophageal level in six of the seven patients who had residual dysphagia.
Four of the 25 patients needed postoperative dilatations. Dilatation in fibrous strictures need not be a hazardous procedure (Skinner and Belsey, 1967) . The 25 patients in this series had 59 dilatations without any complications. One patient with a stricture and a hiatal hernia was perforated during dilatation. The perforation was repaired but she refused further surgery and is not included. 2E 
DISCUSSION
It has been accepted in recent years that there are two main factors in the control of reflux: (a) a normal anatomical position of the intraabdominal segment of the oesophagus, and (b) an effective internal oesophageal sphincter. No operation can restore a damaged sphincter and surgical techniques are designed to restore and maintain the normal anatomy of the hiatal region.
Recently there has been a good deal of controversy about the importance of the internal oesophageal sphincter in the prevention of reflux. Some authors (Lind, Warrian, and Wankling, 1966; Haddad, 1970; Cohen and Harris, 1971) believe that the presence or absence of oesophagitis depends only on the effectiveness of the sphincter irrespective of its position. They have provided some evidence to prove that the presence or absence of hiatal hernia is of no significance and infer that surgery is of no value in this condition.
Others (Clagett, 1966; Skinner and Belsey, 1967; Collis, 1970; Ellis, 1971) believe that the internal oesophageal sphincter functions best when all anatomical factors in the region of the gastrooesophageal junction are normal. The importance of restoring a normal anatomy at the hiatal region has been confirmed by numerous surgeons reporting a high operative success rate in symptomatic hiatal herniae over the past two decades. There is also experimental evidence to confirm this view. Meiss (1963) showed that less intragastric pressure is required to overcome the sphincter if it is located above the diaphragm than in the abdomen. Baue and Hoffer (1967) also found in experiments on dogs that the internal oesophageal sphincter works less efficiently if placed above the diaphragm.
On present evidence surgery has a definite although limited role in the management of hiatal hernia. Radiological demonstration of a hiatal hernia (except for large para-oesophageal herniae) is not an indication for operation. Raphael, Ellis, Carlson, and Andersen (1965) reported that of 6,571 hiatal herniae only 4% had surgical treatment. In Palmer's (1968) (Raphael et al., 1965; Pearson and Gray, 1967; Hill, 1967; Urschel and Paulson, 1967) . In the authors' view, Allison's concept of repair remains valid and his procedure has been used in this series with slight modifications.
The two currently fashionable operative techniques are Nissen's (1961) fundoplication, where the fundus of the stomach is wrapped around the oesophagus, and Belsey's Mark IV repair (Skinner and Belsey, 1967) where the oesophagus is invaginated into the stomach. Nissen and Rossetti (1965) found that 10% of their patients had difficulty in eructation and suffered from gastric distension. In both operations stitches are inserted into an often friable oesophageal wall which may lead to serious complications. Nissen and Rossetti (1965) reported four deaths due to peritonitis, while Skinner and Belsey (1967) 
